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Indian Standard 

SPECIFICATION FOR 
PYROPHYLLITE FOR CERAMIC INDUSTRY 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 14 October 19^5, afterthe draft finalized by the Ceramicware Sectional 
Committee had been approved by the Chemical Division Council. 

0.2 Pyrophyllite is a rare mineral found generally with kyanite in 
metamorphic rocks. It is hydrous alumino silicate [ H2AI2 ( SiOs )^ 
or Al2034Si02.H20 ] and has properties similar to talc having distinct 
greasy feel. It has a perly lusture and white, light green, grey or brown 
in colour depending upon the impurities present. 

0.3 It is widely used in earthenwares, glazed tiles, unfired bonded 
refractories and porcelain insulators. Their shrinkage on firing is small 
and the product is fairly resistant to thermal shock by virtue of its high 
thermal conductivity and low coefficient of thermal expansion. 

0.4 This standard contains clauses 4.2, 4.3 and 5.1 which provide for 
agreement between the purchaser and the supplier. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test, or analysis shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of samp- 
ling and test for pyrophyllite suitable for use in ceramic industry. 



♦Rules for rounding off numerical values {revhed ). 
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2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions given in IS: 2781- 
1975* shall apply. 

3. GRADES 

3.1 There shall be two grades of material, namely: 

Grade 1 — Suitable for whiteware and insulator industry, and 
Grade 2 — Suitable for other ceramic industries. 

4. REQUIREMENTS 

4.1 Description — The material shall be in the form of powder or lumps 
prepared from natural occurring pyrophyllite rocks. It shall be free from 
foreign matter. 

4.2 Moisture CoDtent — Unless otherwise agreed to between the purchaser 
and the supplier, the moisture content, as received shall not exceed 2 
percent by mass, when determined by the method prescribed 'in 

Appendix A. 

4.3 Size Grading — The grain sizes of Grade 1 and Grade 2 material 
shall be as agreed to between the purchaser and the supplier. 

Note — - Normally, for ceramic industry the grain size is finer than 150 microns. 
However, the lumps may also be supplied. 

4.4 SelatiTe Density — The relative density of the material shall be 
between 2*8 and 2'9 when tested in accordance with the procedure 
prescribed in Appendix B. 

4.5 Fusibility 

4.5.0 General — The fusion characteristics of pyrophyllite is expressed 
in terms of Orton Standard Pyiometric Cone Equivalent ( PCE ). 

4.5.1 The PCE for Grade 1 shall be orton standard cone No. 28 
(1 646X) and for Grade 2 orton standard cone No. 26 (1 62 rc) when 
determined in accordance with the method prescribed in Appendix C. 

4.5.2 Fired Colour— The colour of fired pyrophyllite shall be greenish 
white for ( Grade 1 ) and greyish brown or blaclc for Grade 2. 



^Glossary of terms relating to ceramicware (firgt revision ). 
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4,6 Ch^nical Composition — Pyrophyllite shall also comply with the 
requirements prescribed in Table 1 when tested in accordance with the 
method prescribed in Appendix D. Reference to the relevant clauses 
of Appendix D is given in col 5 of Table 1. 



TABLE 1 REQUIREMENTS OF PYROPHYLLITE FOR CERAMIC INDUSTRY 


Sl 
No. 


Characteristic 


Requirement 


Method of Tsbt 
Ref to Cl No. 
OF Appendix D 


Grade 1 


Grade 2 


(1) 


(2) 


(3) 


(4) 


(5) 


i) 


Loss on ignition, percent 
by mass, Max 


60 


6-0 


D.3 


ii) 


Silica ( as SiO, ), percent 
by mass, Min 


650 


600 


D-4 


iii) 


Alumina ( as Al,Os ), percent 
by mass, ^fin 


28-0 


250 


D.5 


iv) 


Iron oxide as ( Fe,Os )*, 
percent by mass. Max 


10 


1-5 


D.6 


V) 


Titanium dioxide as ( TiO, )•, 
percent by mass. Max 


1-0 


10 


D-7 


vi) 


Calcium oxide ( as CaO ), 
percent by mass. Max 


0-5 


1-5 


D-8 


vii) 


Potassium oxide ( as K|0 ) and 


0*5 


1-5 


D-9 



sodium oxide ( as Na,0 ), 
percent by mass, Max 

♦Sum of percent of iron oxide ( as Fe,0, ) and titanium oxide as Tid for Grade 1 
and Grade 2 shall not exceed 1*5 and 20 percent respectively. 



5. PACKING AND MARKING 

5.1 The material shall be packed in jute bags or as agreed to between 
the purchaser and the supplier. 

5.2 Marking — The bags shall be marked with the following : 

a) Processor's name or his recognized trade-mark, if any; 

b) Name and grade of the material; 

c) Net mass of content; 

d) Grain size; and 

e) Lot number or batch number to enable the material to be traced 
from records. 
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5.2.1 The bags may also be marked with the ISI Certification Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing 
and quality control which is devised and supervised by ISI and operated by the 
producer. ISI marked products are also continuously checked by ISI for 
conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the ISI Certification Mark may be granted to 
manufacturers or processors, may be obtained from the Indian Standards 
Institution. 

6. SAMPLING 

6.1 The representative sample shall be drawn as prescribed in 
Appendix E. 

6.2 Test Sample — Grind 5 to 10 g of the sample in a steel mortar so 
that it passes through 75 micron sieve. Dry to a constant mass at 
105 ± 2''C and use it for the purpose of chemical analysis. 



APPENDIX A 

( Clause 4.2 ) 
DETERMINATION OF MOISTURE CONTENT 

A-1. PROCEDURE 

A-1.1 Weigh accurately, nearest to O'Ol g, about 20 g of the sample in a 
tared dish and dry at 105 to 110**C in an air-oven for half an hour. Cool 
in a desiccator and weigh. Repeat heating and cooling till constant mass 
is obtained. 

A-1.2 Calculation 

Moisture content, percent by mass = — jz — - X 100 

where 

M ^ mass in g of the sample taken for the test, and 

Ml = mass in g of the sample after drying. 
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APPENDIX B 

( Clause 4.4 ) 

DETERMINATION OF RELATIVE DENSITY 

B-1. APPARATUS 
B-1.1 Analytical Balance 

B-1.2 Pyknometer — 50-ml, capacity with a ground capillary stopper. 

B-1.3 Vacuum Source — To produce a vacuum of 12 to 25 mm of 

mercury. 

B-2. PROCEDURE 

B-2.1 The pyknometer shall be dried at room temperature after rinsing 
it with acetone or any quick drying solvent and then with hot air. 
Weigh the pyknometer and record the mass as M. Fill it with distilled 
water at room temperature and note the room temperature. Insert the 
stopper and wipe the excess water from the tip in such a manner as not 
to withdraw any water from the capillary. Thoroughly dry any water 
adhering to the outside of the pyknometer and weigh recording the mass 
as Ml. 

B-2.2 Empty the pyknometer and dry it again. Introduce about 10 g of 
the dried sample and weigh with the stopper in position, recording the 
mass as Afg. Remove the stopper, fill the pyknometer with distilled 
water to one-fourth to one-half its capacity and keep the pyknometer in 
a vacuum desiccator and apply vacuum to remove the entrap air com- 
pletely. Release the vacuum and take out the pyknometer from the 
desiccator and cool it to room temperature. 

B-2.3 Fill the pyknometer with water. Insert the stoppa^, wipe the 
excess water from the tip and the outside of the pyknometer as above and 
weigh recording the mass as A/3. 

B-3. CALCULATION 

B-3.1 Calculate the relative density as follows : 

Relative density. fllT = ( ,,^ _ ^^(^3 , m,) ^ " 
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where 



/ = temperature of the water in **C; 

M = mass in g of empty stoppered pyknometer; 

Ml = mass in g of stoppered pyknometer filled with 
water; 

Mz = mass in g of stoppered pyknometer and sample; 

Af 5 == mass in g of stoppered pyknometer with sample 
and water; and 

a «= density of water at 2TC. 



APPENDIX C 

( Clause 4.5.1 ) 
DETERMINATION OF FUSIBILITY 

C-O. OBJECT OF TEST 

C-0.1 The object of this test is to determine the softening point of 
pyrophyllite by comparing the test cones prepared from the material 
under test with standard pyrometric cones heated in a suitable furnace 
at a definite rate of rise of temperature. 

C-1. APPARATUS 

C-1.1 Farnace — Electrically fired carbo pack furnace, capable of 
maintaining a natural or oxidizing atmosphere. 

C-2. PREPARATION OF TEST CONES 

C-2.1 Take about 200 g of the dry sample and grind to pass through 
ISO fim sieve, avoiding excessive reduction of size. Mix thoroughly with 
sufficient alkali-free dextrin, glue or starch solution in water and form 
into test cones in a metal mould, in the shape of tetrahedron measuring 
8 mm on the sides of the base and 25 mm high. Dry these cones 
slowly, 

C-S. PROCEDURE 

C-3.1 Mount the test cones along with orton standard pyrometric cones 
covering the appropriate range ( see 4.5.1 ), around the outer edge of 
high alumina plaque ( plaque made of 90 percent alumina and 10 percent 
china clay mixture ) so that their bases are embedded approximately 

8 
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3 mm at deep, and one of the faces is inclined towards the centre of 
the plaque at an angle of 82'' with the horizontal. 

C-3.2 Carry out heating of the mounted cones in the furnace at a 
uniform rate of 150°C per hour until a temperature of 1000°C is reached. 
Then reduce this rate to 120''C per hour and continue heating till the 
deformation takes place. Avoid reducing conditions in the furnace 
during heating operation. Softening of the cones is indicated by the 
top bending over and the tip of the cone touching the plaque surface. 

C-3,3 Report fusibility of the material in terms of that orton standard 
pyrometric cone which most nearly corresponds in time of complete 
bending the test cone. 



APPENDIX D 

( Clause 4.6 ) 
CHEMICAL ANALYSIS OF PYROPHYLLITE 

D-1. SAMPLING AND PREPARATION OF TEST SAMPLE 

D-1.1 The material shall be sampled and prepared for chemical analysis 
as given in 6.1 and 6.2. 

D-2. QUALITY OF REAGENTS 

D-2.1 Unless specified otherwise, pure chemicals and distilled water 
( see IS : 1070-1970* ) shall be used. 

Note — *Purc chemicals' shall mean chemicals (hat do not contain impurities 
which affect the results of analysis. 

D-3. DETERMINATION OF LOSS ON IGNITION 

D-3.1 Transfer one gram of the test sample to a weired ( tared ) 
crucible and introduce it into a muffle furnace and slowly raise the 
temperature to 950 to 1 000°C. After about 30 minutes, remove the 
crucible and cool in a desiccator and weigh. Repeat ignition and 
cooling to obtain constant mass. 

D-3.2 Calculation 

Loss on ignition, percent by mass ^ j^ ^ 100 



♦Specifications for water for general laboratory use ( second revision ). 

9 
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where 

M = mass in g of the sample taken for the test, and 
Ml == loss in mass in g on ignition. 

D-4. DETERMINATION OF SILICA 

D-4.0 Outline of the Method — The sample is decomposed by fusion 
with sodium carbonate and extracted with acid. Silica is then 
determined gravimetrically by dehydration and baking followed by 
hydrofluorization. The residual silica in the filtrate is determined 
photometrically using molybdenum blue method. 

D-4.1 Reagents 

D-4.1.1 Sodium Carbonate — Anhydrous. 

D-4.1.2 Dilute Hydrochloric Acid — ( 1 : 1 ), ( 1 : 3 ) and ( 1 : 19 ) 
(v/v)(5ee IS: 265-1976*). 

D-4.1.3 Dilute Sulphuric Acid— (1 : I) (v/v) (see IS : 266.1977t ). 

D-4.1.4 Hydrofluoric Acid— 40 percent ( see IS : 10332-19821: ). 

D-4.1.5 Potassium Pyrosulphate — Solid. 

D-4.1.6 Ethylene Diamine Tetraacetic Acid ( EDTA ) Solution — 0*025 N 
approximately. Dissolve 9*31 g of disodium salt of ethylene diamine 
tetracetic acid, dihydrate ( CioHuNgNaaOs, 2 H2O )in water and dilute 
to 1 litre. 

D-4.1.7 Phenol phthalein Solution — Dissolve 1 g of phenolphthalein 
in 100 ml of rectified spirit. 

D-4.1«8 Dilute Ammonia Solution — ( 1 : 3 ) ( v/v ) ( 5^^ IS : 799-1 978§ ). 

D-4.1.9 Ferric Ammonium Sulphate Solution — Dissolwc 40*82 g of 
ferric ammonium sulphate [ NH4Fe ( SO4 )j. ^HgO ] in water containing 
80 ml of dilute hydrochloric acid (1:1) and dilute to 500 ml in a 
volumetric flask. 

D-4.1.10 Ammonium Molybdate Solution — Dissolve 100 g of ammo- 
nium molybdate in water containing a few drops of dilute ammonia, 
filter if necessary, and dilute to 1 litre. 



^Specification for hydrochloric acid ( second revision ). 
tSpecification for sulphuric acid ( second revision ). 
^Specification for hydrofluoric acid, acqueous. 
§Specification for liquid ammonia, technical ifirsi revision ). 
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D-4.1.11 Oxalic Acid Solution — Dissolve 100 g of oxalic acid in 
M^ater and dilute to 1 litre. 

D-4.1.12 Ascorbic Acid Solution — 10 percent ( m/m ). Dissolve 10 g 
of the acid in 100 ml of water and filter, if necessary. Preserve in an 
amber coloured bottle. The solution, thus preserved may be used up to 
S days. 

D-4.1.13 Standard Silica Solution — 0*04 mg/ml. 

a) Fuse 0*200 g of pure silica ( 99'8 percent ) in 5 g of sodium 
carbonate in a platinum crucible. Dissolve in 300 ml of water 
containing 8 to 10 g of sodium hydroxide, using a polyethylene 
beaker. Cool and dilute with water in a volumetric flask to 
500 ml. Store in a polyethylene bottle; and 

b) Prepare immediately before use a standard solution containing 
0'04 mg/ml by diluting the above stock solution ten times. 

D-4.2 Procedure 

D-4,2.1 Decomposition of the Sample — Weigh accurately about 0'5 g 
of the finely ground and dried ( 105 to 110°C ) sample into a platinum 
crucible. Add 3 g of sodium carbonate; after mixing intimately, cover 
the dish with lid and heat over a Meker burner, slowly increasing the 
temperature with caution till the mixture fuses. Keep at this tempera- 
ture for 10 minutes and finally heat till a clear melt is obtained. Remove 
from the burner and cool. Extract the melt in a porcelain dish first 
with water and then with ( 1 : 1 ) dilute hydrochloric acid. 

D-4.2.1.1 Add about 30 ml of ( 1 : 1 ) dilute hydrochloric acid 
and 0*5 ml of dilute sulphuric acid. Cover the porcelain dish and 
allow to stand on a steam bath until disintegration of the melt is 
complete. Crush any large flakes with flattened end of a glass rod. 

D-4.2.2 Gravimetric Determination of Insoluble Silica — Evaporate 
the solution in the porcelain dish to dryness and allow it to remain on 
the steam bath for another hour. Transfer the dish to an air oven 
maintained between 105 to 110°C and bake for one hour. Cool the 
dish and add 20 ml of ( 1 : 1 ) dilute hydrochloric acid followed by 
30 ml of hot water. Stir the mixture till solution of soluble salts 
appear to be complete. Digest the mixture on a steam bath for 
10 minutes without stirring. Filter through No, 42 filter paper and 
rinse the dish with ( 1 : 19 ) dilute hydrochloric acid, scrubbing the 
basin with a rubber-tipped glass rod. Wash the precipitate five times 
with (1:19) and hot dilute hydrochloric acid and then with hot water 
until free from chloride. Reserve the filtrate and washings for 
photometric determination of residual silica. 

11 
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IM.2.2.1 Transfer both the filter paper and precipitate to a tared 
platinum crucible. Ignite at a low temperature until the precipitate is 
free from carbonaceous matter and then heat in the muffle furnace at 
1 050''C to constant mass ( one hour being normally sufficient ). Cool in 
a desiccator and weigh recording the mass as Mi, Moisten the contents 
of the cold crucible with water, add five drops of dilute sulphuric acid 
and 10 ml of hydrofluoric acid. Evaporate to dryness on a hot plate 
or sand bath, in a fume cupboard, taking care to avoid spurting. 

D-4.2.2.2 Heat the crucible and residue, cautiously at first, over a 
gas flame until the disappearance of white fumes and finally for five 
minutes in the furnance at 1 050**C, cool in a desiccator and weigh 
recording the mass as A/2. 

Note — If the residue mass is more than 10 mg, repeat the treatment with 
dilute sulphuric acid and hydrofluoric acid, ignite cool, and weigh ( as Af, ). Then 
fuse and residue with 0*5 g of anhydrous sodium carbonate, dissolve in 10 ml of 
(1:4) dilute hydrochloric acid and transfer quantitatively to the filtrate and 
washings reserved in D-4.2.2. 

D-4.2.3 Test Blank Solution — Prepare a test blank solution using the 
same procedure and quantities of reagents as detailed from D-4.2.1 
to D-4.2.2 but excluding the sample and dilute up to the mark m a 
250-ml volumetric flask. 

D-4.2.4 Photometric Determination of the Residual Silica — Boil the 
filtrate and washings reserved in D-4.2.2 and residue to about 200 ml. 
Transfer to a 250-ml volumetric flask and make up to the mark with 
water. 

D-4.2.4.1 Transfer 10 ml aliquot of the solution prepared in 
D-4.2.4 to a 50-ml volumetric flask. Also transfer 10 ml each of the 
test blank solution prepared in D-4.2.3 to six 50-ml volumetric flasks. 
Add to the six flasks 0, 2. 3, 4 and 5 ml respectively of the standard 
silica solution. Then to all the flasks add 5 ml of EDTA solution, a 
drop of phenol pjthalein solution and then dilute ammonia solution 
dropwise until the colour, changes to red. Then add 5 ml of v ferric 
ammonium sulphate solution and dilute to about 30 ml with water ( the 
pH of the solutions should be 1 to 15 ). 

D-4.2.4.2 Add 5 ml of ammonium molybdate solution and allow to 
stand for 10 minutes. Then add 5 ml of oxalic acid solution followed, 
immediately by 5 ml of ascorbic acid solution and dilute to volume to 
50 ml. Allow the solution to stand for 30 minutes for development of 
full colour. 

D-4,2.4.3 Starting with the blank ( '0' ml ) solution transfer a 
suitable portion of the coloured solution one at a time to an absorption 
cell, record the photometric readings using the light band centred 

12 
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approximately at 810 nm. Prepare the calibration curve from these 
readings against concentration of silica in mg ( as SiOi ). 

D-4.2.4.4 Similarly, transfer a suitable aliquot of coloured test 
solution to the absorption cell and note the photometric reading for the 
test solution. Convert it to milligrams of silica by means of the 
calibration curve and calculate the silica content in grams in 250 ml of 
solution prepared in D-4.2.3. 

D-4.3 Calculation 

Silica, percent by mass = — ^ ~ X 100 

where 

M ^ mass in g of the sample taken for the test in D-4.2,1, 

Ml = mass in g of crucible and contents before hydrofluoric 
acid treatment, 

M2 = mass in g of crucible and residue after hydrofluoric 
acid treatment, and 

Afa = mass in g of the silica present in 250 ml of solution 
prepared in D-4.23. 

D-5. DETEMINATION OF ALUMINA 

D-5.0 Outline of the Method — Aluminium is separated from aliquot of 
solution prepared in D-4.2.3 as sodium aluminate by treatment with 
sodium hydroxide and is complexed quantitatively with EDTA by 
boiling with excess of the reagent. The excess EDTA is back titrated 
with standard zinc solution at pH about 5'2 using xylenol orange 
indicator. The aluminium EDTA complex on boiling with ammonium 
fluoride. The aluminium EDTA complex on boiling with ammonium 
fluoride liberates EDTA which when titrated with standard zinc solution 
gives the amount of aluminium present in the solution. 

D-5.1 Reagents 

D-5.1.1 Dilute Sulphuric Add -- { I : I ) (v/v) ( seelSf: 266-1967* ). 

D-5.1.2 Hydrofluoric Acid — 40 percent ( see IS : 1033i-1982t ). 

D-5.1.3 Sodium Hydroxide Solution — 10 percent ( m/v ). 

D-5.1.4 Sodium Carbonate — Solid. 

D-S.l.S Dilute Hydrochloric Acid — ( 1 : 1 ) ( v/v ) (see IS : 265-19761 Y^ 



^Specification for sulphuric acid ( second revision ). 
tSpccification for hydrofluoric acid, acqucous. 
^Specification for hydrochloric acid ( second revision ). 
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D-5.1.6 Ethylene Diamine Tetraacetic Acid {EDTA) Solution — 
<001 M ). Transfer 100 ml of the solution prepared in D-4.1.6 to a 
2S0-ml volumetric flask and dilute with water up to the mark. 

D-5.1.7 Methyl Orange — Dissolve 0"05 g of methyl orange in 100 ml 
of water. 

D-5.1.8 Dilute Ammonia — (1:5) Dilute 25 ml of concentrated 
ammonia ( RD 0'90 ) to 150 ml. 

D'S.1.9 Acetate Buffer — (pH 5'2). Dissolve 215 g of sodium 
acetate ( CHaCOONa.SHaO) in 300 ml of water containing 2 ml of 
glacial acetic acid and dilute to 1 litre. 

D-5.1.10 Standard Aluminium Solution — Weigh 0'529 3 g of 
aluminium metal ( 99'9 percent purity ) into a beaker containing 40 ml 
of dilute hydrochloric acid (1:1) and small drops of mercury. Heat 
the beaker over a water bath. Transfer the solution to a 1 000-ml 
volumetric flask and make up to the mark. One millilitre of this solution 
is equivalent to 10 mg of alumina ( as AUOa). 

Note — - Mercury will not dissolve and may be removed while transferring the 
solution to 1 000-ml volumetric flask. 

D-5.1.11 Standard Zinc Solution — (001 M). Dissolve 5*484 5 g of 
zinc acetate [ Zn ( CHsCOOa, 2H2O ] in 50 ml of water. Add 0*5 ml 
of glacial acetic acid and 25 ml of acetate buff'er ( D-5.1.9 ) and dilute to 
1 litre in a volumetric flask. Further dilute 100 ml of this solution to 
250 ml in a volumetric flask and find out the equivalent AI2O3 in g/ml 
of this diluted solution from the procedure given in D-5.2.3, taking 
20 ml of standard aluminium solution ( D-5.1.10 ). 

D-5.1.12 Xylenol Orange Indicator — Dissolve 01 gof xylenol orange 
in 10 ml of water containing two drops of dilute hydrochloric acid 
(1:1). 

D-5.1.13 Ammonium Fluoride — Dissolve 20 g of ammonium fluoride 
in 100 ml of water. Add 3 drops of xylenol organge ( D-5.1.12 ) and 
then dilute hydrochloric acid (1:9) dropwise till the colour changes 
to yellow. 

D-5.2 Procedure 

D-5.2.1 Solution of the Sample — Weigh accurately about 2 g of the 
finely ground test sample ( see 6.2 ) in a platinum dish. Moisten the 
sample with 5 ml of water. Add 3 ml of dilute sulphuric acid and 20 ml 
of hydrofluoric acid and evaporate slowly to dryness on the sand bath 
or hot plate in a fume cupboard, taking care to avoid spurting. Repeat 
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the process with 10 ml of hydrofluoric acid. Cool, add 2 ml of dilute 
sulphuric acid and evaporate as before. Heat the dry residue cautiously 
until fumes of sulphur trioxide cease to be evolved. Raise the 
temperature to 1 000°C and ignite for five minutes. Cool and fuse the 
residue with 1 g of sodium carbonate and dissolve in hydrochloric 
acid, cool and dilute to 250 ml in a volumetric flask. 

D-5.2.2 Transfer — One hundred ml aliquot of the solution prepared 
in 0-5.2.1 to a 500-ml beaker and nearly neutralize with sodium 
hydroxide solution. Add with constant stirring another 100 ml of 
sodium hydroxide solution. Containing 1 g of sodium carbonate 
dissolved in it. Allow to stand on a warm water bath for one hour. 
Finally cool to room temperature, transfer quantitatively to a 250-ml 
volumetric flask and dilute up to the mark with water. Mix well and 
allow to stand for a few minutes. Filter through a filter paper previously 
washed with sodium hydroxide solution, collecting the filtrate in a 
beaker, rinsing the beaker first with a little filtrate. 

Note — Sodium carbonate is used for precipitating calcium and magnesium 
along with iron and titanium. 

D-5.2.3 Transfer a suitable aliquot from the filtrate to a 250-ml 
conical flask, add two drops of methyl orange indicator followed by 1 : 1 
dilute hydrochloric acid dropwise until the colour changes from yellow 
to red. Add sufficient EDTA solution to provide an excess of at least 
5 ml over the expected amount of alumina ( 1 ml of 0*025 M EDTA 
= 1*25 mg AlgOs approximately ). Add dilute ammonia dropwise until 
the colour changes from red to yellow. Add 5 ml of acetate buff'er and 
about 25 ml water and heat to boiling for 5 minutes. Cool, add 5 ml 
of huffier solution and titrate with standard zinc solution using 5 to 6 
drops of xylenol orange indicator. The end point is indicated by a 
clear change from yellow to deep orange colour. Add 10 ml of 
ammonium fluoride solution and heat to boiling for 5 minutes. Cool, 
add 5 ml of buffer solution and titrate the liberated EDTA with standard 
zinc solution. 

D-5.3 Calculation 

F X F 
Alumina, percent by mass = — x7~~ ^ 100 

where 

V = volume in ml of standard zinc required for the titration 

of liberated EDTA; 
F =■■ equivalent AUOs in g per ml of standard zinc solution; 

and 
Af == mass in g of the sample represented by 100 ml of 

solution taken in D-5.2.2. 
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D.6. DETERMINATION OF IRON OXIDE 

D->6.0 Outline of the Method — The orange-red complex produced in 
acid solution of the sample ( pH 4 to 6 ) by the addition of o-phenan- 
throline is determined photometrically at approximately 510 nm. 

D-6.1 Reagents 

D-6.1.1 Tartaric Acid Solution — 10 percent ( m/v ). 

D-6.1.2 Hydroxylamirte Hydrochloride Solution — Dissolve 1 g of the 
reagent in water. Transfer the solution to a 100-ml volumetric flask, 
dilute to the mark and mix well. 

D-6.1.3 Ortho-Phenanthroline Solution — Dissolve 1 g of o~phenan- 
throline monohydrate in 90 ml of water with gentle heating and constant 
stirring. Cool and dilute to 100 ml. 

li'6AA Acetate Buffer — Dissolve 21*5 g of the sodium acetate 
( CHaCOONa, 3HaO ) in 300 ml of water containing 2 ml of glacial 
acetic acid and dilute to 1 000 ml. 

D-6*1.5 Standard Iron Solution — Dissolve 0*2 g of pure iron 
in concentrated hydrochloric acid. Dilute the solution to about 100 ml. 
Transfer to a 1 000-ml volumetric flask, dilute to the mark and mix well. 
Dilute 1 000 ml of this solution to 1 000 ml in a volumetric flask. One 
millilitre of this diluted solution is equivalent to 0*02 mg of iron 
( as Fe ). 

D-6.2 Procedure — Transfer a 5-ml aliquot of the solution prepared 
in D-5.2.1 to a 100-ml volumetric flask. Also transfer 0, 1,2, 4, 6, 8 and 
10 ml each of the standard iron solution to six separate 100-ml volume- 
tric flasks. Then add to each flask 2 ml of tartaric acid solution 
followed by 2 ml of hydroxy lamine hydrochloride solution. Stir well 
and add 5 ml of o-phenanthroline solution and 10 ml of acetate bufl'er 
solution. Allow to stand for 15 minutes and dilute up to the mark with 
water. 

D-6.2.1 Starting with the blank (0ml) solution tiansfer a suitable 
portion of the coloured solution, one at a time, to an absorption cell; 
record the photometric readings using the light band centred approxi- 
mately at 510 nm, prepare the calibration curve from these readings 
against concentration of iron ( as Fe ). 

D-6.2.2 Similarly transfer a suitable aliquot of the coloured test 
solution to the absorption cell and note the photometric reading for the 
test solution. Convert it to milligrams of iron by means of the 
calibration curve and calculate the iron oxide content in the aliquot 
taken in D-6.2. 

16 



IS: 11477- 19t5 

D-6.3 Calculation 

Ferric oxide as ( as FcaOa ), 

M 
percent by mass = 77 X 0*142 9 

where 

M = mass in mg of iron ( as Fe ) found in aliquot, and 
Ml «- mass in g of the sample represented by the aliquot 
taken in D-6.2. 

D.7. DETERMINATION OF TITANIUM DIOXIDE 

D-7.0 Outline of the Method — Ths yellow coloured complex, produced 
in acid solution of the sample by the addition of hydrogen peroxide, is 
determined photometrically at approximately 410 nm. 

D-7.I Reagents 
D-7.1.1 Dilute Sulphuric Acid— ( I : I ) (vfv) {see IS : 256-1977* ). 

D-7.1.2 Phosphoric Acid — Add 400 ml of phosphoric acid ( RD 175 ) 
to 500 ml of water, cool and dilute to 1 litre. 

D-7.1.3 Hydrogen Peroxide — 20 volumes. 

D-7.1.4 Standard Titanium Dioxide Solution — Weigh accurately 
3*680 g of potassium titanyl oxalate [ KaTiO^ ( C2O4 )2.2H20 ]. Transfer 
to a boiling flask, add 8 g of ammonium sulphate and 100 ml of 
concentrated sulphuric acid. Gradually heat the mixture to boiling and 
boil for 10 minutes. Cool, pour the solution into 750 ml of water, and 
dilute to 1 000 ml in a volumetric flask. One millilitre of this solution 
is equivalent to 0'5 mg of titanium dioxide ( as Ti02 ). 

D-7.2 Procedure — Transfer 25 ml of the prepared solution in D-5.2.1 to 
a 100-ml volumetric flask. Add 2*5 ml of dilute sulphuric acid, 5 ml of 
phosphoric acid and 5 ml of hydrogen peroxide. Make up to the mark 
with water and mix. 

D-7.2. 1 Calibration Curve — Transfer 25 ml each of the test blank 
solution to six 100-ml volumetric flasks and add 0, 1, 2^ 3, 4 and 5 ml 
respectively of the standard titanium dioxide solution, using the same 
quantity of reagents and procedure as in D-7.2. Make up the solutions 
up to the mark. Take the required aliquots of these solutions in the 
absorption cell, one at a time, and plot a curve showing optical densities 
of solutions at 410 nm against the amount of titanium dioxide in 
milligrams present in each. 

Note — The test blank solution shall be prepared by using the same reagents as 
given in D-5.2.1, but without the material and dilute the solution with water to 
250-ml in a volumetric flask. 



♦Specification for sulphuric acid ( second revision ). 
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D-7.2.2 Next take appropriate aliquot of the solution prepared 
in D-7.2 in the absorption cell and measure its optical density at 410 nm 
and note from the calibration curve the amount of titanium dioxide in 
milligram present in it. 

D-7.3 Calculation 

Titanium dioxide, percent by mass ^ tt ^ ^'^ 

where 

Ml = mass in mg of titanium dioxide content present in the 
aliquot taken for the test ( D-7.2.2 ), and 

M = mass in g of the material present in the aliquot taken 
for the test ( D-7.2 ). 

D-8- DETERMINATION OF CALCIUM OXIDE 

D-8.0 Outline of the Method — In an aliquot of the sample solution, 
metallic oxide impurities group elements (R2O3) are masked by tri- 
ethanolamice, and calcium is titrated with EDTA using Patton and 
Reader ( P & R ) indicator. 

D-8.1 Regents 

D-8.1.1 Concentrated Nitric Acid— See IS : 264-1976*. 

D-8.1.2 Perchloric Acid — 70 percent ( m/m ). 

D-8.1.3 Hydrofluoric Acid— 40 percent ( see IS : 10332- 1982t ). 

D-8.1.4 Concentrated Hydrochloric Acid — See IS : 265-1976t. 

D-8.1.5 Triethanolamine Solution — 30 percent ( v/v ). Dilute 60 ml 
of triethanolamine to 200 ml. 

D-8.1.6 Sodium Hydroxide Solution — ( 5 N approximately ). Dissolve 
100 g of sodium hydroxide in water, cool and dilute to 500 ml and 
store in a polyethylene bottle. 

D-8.1.7 Patton ond Reader (P&R) Indicator — Mix by grinding 
together 01 g of P & R indicator and 30 g of sodium chloride. About 
0*2 g of the mixture is required for each titration. 



Specification for nitric acid ( second revision ). 
tSpecification for hydrofluoric acid, aqueous. 
{Specification for hydrochloric acid ( second revision ). 
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D-8.1.8 Standard Ethylene Diamine Tetraacetic Acid (EDTA) Solution — 
(0*01 M ). Same as D-5.1.6. Standardize against the standard calcium 
solution ( see D-8.1.9 ) using P & R indicator. 

D-8.1.9 Standard Calcium Solution — Dissolve 1 '784 8 g of calcium 
carbonate dried at ISC^C in a slight excess of hydrochloric acid, boil to 
expel carbon dioxide, cool and dilute to 1 000-ml. One miliilitre of this 
solution is equivalent to 1 mg of calcium oxide ( as CaO ). 

D-8.2 Procedure 

D-8.2.1 Solution of the Sample — Weigh accurately about 1 g of the 
test sample ( see 6.2 ) in a platinum dish. Add 5 ml of concentrated 
nitric acid, 5 ml of perchloric acid and about 10 ml of hydrofluoric 
acid. Cover the dish with a lid. Allow the reaction to proceed for at 
least IS minutes, then remove the lid and evaporate the mixture in* 
dryness on a sand bath in a fume cupboard, taking care to avoid spurting. 
Cool, add 5 ml of perchloric acid, rinse the lid and sides of the dish 
with water and again evaporate carefully to dryness. To the cool, dry 
residue, add 2 ml of concentrated hydrochloric acid and about IS ml 
of water. Digest on a steam bath for 10 minutes, cool, filter if necessary 
and dilute the solution with deionized water to 2S0 ml in a volumetric 
flask. Store the solution in a polyethylene bottle. 

D-8.2.1.1 Determination of calcium oxide — Pipette SO ml of the 
solution into a 2S0-ml conical flask. Add 10 ml triethanolamine solution, 
5 ml of sodium hydroxide solution dropwise while shaking the solution, 
and then add 0*2 g of P & R indicator. Titrate immediately with 
standard EDTA solution until the colour changes from pink to blue. 

Note — If sharp end-point is not obtained, add 2 ml of potassium cyanide 
( 10 percent m/v ) after the addition of triethanolamine. 

D-8.2.1.2 Calculation 

V X F 
Calcium oxide, percent by mass == — -^ — X 100 



where 



F == volume in ml of standard EDTA solution required for 
titration; 

F == CaO equivalent in g/ml of the standard EDTA solution; 
and 

M === mass in g of the sample represented by the aliquot 
taken. 
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D.9. DETERMINATION OF ALKALIS AS POTASSIUM OXIDE AND 
SODIUM OXIDE 

D-9.0 General — Sodium and potassium contents are determined with 
the help of a flame emission spectrophotometer by measuring the 
intensity of radiation emitted at 767 nm by potassium or at 589 nm by 
sodium. For this purpose use may also be made of a filter type flame 
photometer. In both the cases, however, the intensity of radiation 
either at the specified wavelength, or through the relevant filter is 
compared with that obtained for simulated standard solutions prepared 
from potassium chloride and sodium chloride solutions. 

Note — Water used in preparing standard solutions shall be double-distflled 
so that it produces no deflections of the galvanometer when the instrument is set 
for full scale deflection for 10 ppm of potassium or 5 ppm of sodium 
concentration. 

D»9«l Apparatus 

D^9.I.l Flame Photometer — Provided with arrangement for mono- 
chromatic light or a set of filters required for determination of potassium 
and sodium. The photometers comprises essentially a galvanometer, a 
photo cell or tube and a photo-multiplier tube. Other accessories are aa 
atomizer-burner ( or an atomizer and a burner ) fed with liquefied 
petroleum gas ( LPG ) and compressed air ( or oxygen, acetylene, etc ) 
in such a ratio that combustion of gas is complete. 

D-9.1.2 Burette — 50 ml nominal capacity and graduated in 0*1 ml for 
class A accuracy ( see IS : 1977-1982* ). 

D-9.1.3 Volumetric Flasks — Two of 1 000-ml, two of 250-ml and 14 
of 100-ml nominal capacity, of Class A accuracy ( see IS : 915-1975t )• 

D-9.2 Reagents 
D.9.2.1 Hydrochloric Acid— ( 1 : 1 ) ( v/v ). (see IS : 265.1976t) 
D-9.2.2 Standard Sodium Solutions — Weigh accurately 0*508 4 g of 

sodium chloride (NaCl), previously dried to constant mass at 1 10 ± 2°C. 

Dissolve in water, transfer to a 1 000-ml volumetric flask, dilute to the 

mark with water and mix. 

D-9.2«2.1 Transfer 10 ml of this solution to a 100-ml volumetric 
flask, dilute up to the mark with water and mix. This diluted solution 
contains 200 ppm of sodium ( as Na ). 

D-9.2.2.2 Transfer 25, 20, 15, 10 and 5 ml of the standard sodium 
solution prepared in D-9.2.2.1 to five 100-ml volumetric flasks. 
Add 37' 5 ml each of the potassium solution prepared in D-9»2J 



•Specification for burettes ( second revision )« 
tSpecification for volumetric flasks (first revision ). 
{Specification for hydrochloric acid ( second revision ), 
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to the five flasks, dilute up to the mark with water and mix. These 
solutions contain 50, 40, 30^ 20 and 10 ppm respectively of sodium 
( as Na ). 

D-2.2.3 Standard Potassium Solution — Weigh accurately 0*381 4 g of 
potassium chloride ( KCl ), previously dried at 110 ± 2''C to constant 
mass. Dissolve in water, transfer to a 1 000-ml volumetric flask, dilute 
up to the mark with water and mix. 

D-9.2.3.1 Transfer 10 ml of this solution to a 100-ml volumetric 
flask, dilute up to the mark with water and mix. This diluted solution 
contains 200 ppm of potassium ( as K ). 

D.9.2.3.2 Transfer 35, 30, 25, 20, 15, 10 and 5 ml of the 
standard potassium solution prepared in D-9,2,3.1 to seven 100-ml 
volumetric flasks. Add 26*0 ml each of the sodium solution prepared in 
D-9.2,2 to the seven flasks, dilute up to the mark with water and mix. 
One miUilitre of these solutions is respectively equivalent to 70, 60, 50, 
40, 30, 20 and 10 ppm of potassium ( as K ). 

D-9.3 Setting-up the Apparatus — Switch the instrument on and wait for 
its stabilization. Adjust the slit and wavelengths ( 767 nm for potassium 
or 589 nm for sodium ) or place the filters in position as the case may be. 

D-9.3.1 Pour water in the spray cup, open its tap and turn the 
compressed air or oxygen on. Adjust the tap and pressure to establish 
atomization of water in a fine spray. Open the gas tap and light the 
burner. Adjust gas, if necessary, to get complete combustion. Next 
switch the photocell on and adjust the indicator needle or the indicator 
light spot, as the case may be, to bring it to the 'zero' position. 

D-9,3*2 Atomize potassium ( 70 ppm D-9.2.3.2 ) or sodium (50 ppm, 
D-9.2.2.2 ) solutions in place of water ( D.9,3.1 ) and adjust the deflec- 
tion to full scale. Atomize water once again to check the indicator 
needle or light spot rests at 'zero'. If it shifts from 'zero' again adjust it 
to 'zero'. Thus when the instrument reads 'zero' with water and shows 
full scale deflection for 70 ppm K, or 50 ppm Na solution, it is ready 
for use. 

Note 1 — Atomization of any solution should always be followed by 
atomization of double-distilled water till the indicator comes to zero position. 

Note 2 — Do not disturb the setting of the atomizer or burner so that rates of 
flow are constant for a series of determination. 

D-9.4 Procedure 

D-9.4«l Preparation of the Sample Solution — Transfer 50 ml of the 
solution prepared in D-8.2.1 to a 500-ml volumetric flask and dilute up 
to the mark with water. 
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D-9.4.2 Calibration Graph and Determination — Without disturbing 
the setting of the instrument, atomize standard potassium ( D-9.2.3.2 ) 
or sodium ( D-9.2.2.2 ) solutions of different concentrations in an ascend- 
ing order and plot the readings of the indicator against concentrations 
and draw the graph. Next atomize the sample solution reserved 
in D-9.4.1 and note the deflection and calculate concentration of 
potassium or sodium as the case may be. 

Example: 

Suppose reading for 70 ppm K solution in 99'0» that for 60 ppmK 
solution is 72*0 and that for the sample solution is T ( some- 
where between 900 and 720 ) 

Similarly, suppose reading for 40 ppm Na solution is 80*0» that 
for 50 ppm Na solution is 100*0; and that for sample solution 
is T ( somewhere between 80*0 and 100*0 ) 

Then concentration of potassium ( Ck ) in the sample solution is 
expressed as: 

as Ck = 60 + ^2^2 ^ ^ T.72) ppm, or 



Ck = 70 ~ 



70 - 60 
90 



~ X ( 90.T ) ppm 



Similarly, concentration of sodium ( Cwa ) in the sample solution 
is expressed as: 

Cne = 40 + ^QQ Z II X ( T.80 ) ppm, or 

^^* ^ ^0 ~ m - 80 ^ ^ ^^^'^ ^ PP""- 

D-9.5 Calcalation 

a) Alkalis ( as K«0 ), = 1 204 Ck, and 

percent by mass 

b) Alkalis ( as NajO ), = 1 343 Cwa 

percent by mass 

where 

Ck = concentration of potassium ( as K ) in ppm in test 
solution, and 

CNa — concentration of sodium ( as Na ) in ppm in test 
solution. 

22 



IS : 11477 - 1985 

APPENDIX E 

( Clause 6.1 ) 

SAMPLING PROCEDURE FOR PYROPHYLLITE 
FOR CERAMIC INDUSTRY 

E-1. SCALE OF SAMPLING 

E-1.1 Lot — All the jute bags in a consignment and belonging to the 
same batch of manufacture and of same grade shall constitute a lot. If 
the consignment is known to consist of different batches of manufacture, 
the bags belonging to same batch and variety shall be grouped together 
and each such group shall constitute a separate lot. 

E-1.2 Unless otherwise agreed to between the buyer and the seller the 
number of jute bags to be selected shall depend upon the size of the lot 
and shall be in accordance with Table 2. 

TABLE 2 NUMBER OF JUTE BAGS TO BE SELECTED 

No. OF Bags No. of Bags to be 

IN THE Lot Selected 

Up to 150 3 

151 to 300 4 

301 to 500 5 

501 to 1 000 7 

1 001 and above 10 

E-1.3 The bags shall be selected from the lot at random and in order to 
ensure randomness of selection, the method given in IS : 4905-1968* may 
be followed. 

£-2. NUMBER OF TESTS 

E-2.1 The bags shall be visually examined for defects as given in 4.1. 

E-2.2 Test for specific gravity shall be conducted on individual sample. 

E-2.3 For fired colour, two bags shall be selected from the bags selected 
as in E-1.2 and two individual tests shall be carried out. 

E-2.4 Tests for all other characteristic in Table 1 shall be conducted on 
composite sample. 

E-2,5 For preparation of composite sample and general requirements of 
sampling methods given in IS : 8883 ( Part 1 )-1978t may be followed. 



♦Methods for random sampling. 

tMcthods of sampling chemicals and chemical products : Part 1 General 
reauirements and precautions. 
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E-3. CRITERU FOR CONFORMITY 

E-3.1 For individual test, from the test results average (-?) and range (R) 
shall be calculated, range being the difference between the maximum and 
minimum of the test results and 

. ,»v Sum of the test results 
Average (^) Number of tests 

The lot shall be declared as conforming to the specification with 
respect to specific gravity if the expression: 

-? + 06 R < U 
-? ~- 06 R > L 

where U is upper specification limit and L is the lower specification 
limit. 

£-3.2 Two tests of fired colour shall pass. 

E-3.3 All the composite sample shall meet the relevant requirements 
given in Table 1. 

E-3.4 The lot shall be declared as conforming to the requirements of this 
specification if the requirements £-3.1 and £-33 are satisfied. 

Note — In case the number of test results in the sample is 10, they shall be 
divided into two subgroups of five test results each taking them consecutively as 
obtained. The range of each subgroup then be determined and mean range J? 
sbaU be calculated by dividing of some of the ranges by two. In the expressions 
in £-3.1 R shall then be replaced by R. 
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( Continued from page 2 ) 
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INTERNAI10NAL SYSTEM OF UNITS (SI UNITS) 




Base Units 










Quantity 


Unit 


Symbol 






Length 


metre 


m 






Mass 


kilogram 


kg 






Time 


second 


s 






Electric current 


ampere 


A 






Thermodynamic 
temperature 


kelvin 


K 






Luminous intensity 


candela 


cd 






Amount of substance 


mole 


mol 






Supplementary Units 










Quantity 


Unit 


Symbol 






Plane angle 


radian 


rad 






Solid angle 


steradian 


sr 






DeriTed Units 










Quantity 


Unit 


Symbol 




Definition 


Force 


newton 


N ' 


1 N 


« 1 kg.m/s« 


Energy 


joule 


J 


1 J 


» IN.m 


Power 


watt 


W 


1 W 


= 1J/S 


Flux 


weber 


Wb 


1 Wb 


= 1 V.s 


Flux density 


tesla 


T 


IT 


= 1 Wb/m* 


Frequency 


hertz 


Hz 


IHz 


« 1 c/s(s-0 


Electric conductance 


Siemens 


S 


IS 


« 1 A/V 


Electromotive force 


volt 


V 


IV 


- IW/A 


Pressure, stress 


pascal 


Pa 


IPa 


« 1 N/m« 
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AMKNDMKNI NO. I JUNK 2007 

TO 

IS 1 1477 : 1985 SPFX IFICA HON I OR 

PYROPHYLLITE FOR CERAMIC INDUSTRY 

{rui^i' 4, iliiu^c lAJinc 1 ) — Substitute iS 2781 : 2i)M*\for MS : 2781 - 1975*\ 
{F(i{!;c A, footnote marked *) — Substitute the following for the existing: 

**( iU>ssary oltemis relating to ccramicware {second rcvisiony 

{l\i^e 6, clause 5.2.1) — Substitute the following for the existing clause: 

'5.2.1 BIS Certification Mark 

Ihe bags may also be marked with the Standard Mark. 

5.2.1.1 Ihe use of the Standard Mark is governed by the provisions o^ Bureau of 
Indian Standards Act, 1986 and the Rules and Regulations made thereunder. 
Ihe details of conditions under which the licence for the use of Standard Mark 
may be granted to manufacturers or producers may be obtained from the Bureau 
of Indian Standards.' 

{/*ai^c 9, c/attsc IV2.1, line 2) — Substitute MS 1070 : 1992*'/>r MS : 1070 - 1970*\ 

{Page 9, footnote marked *) — Substitute the following for the existing: 

*Kcagcnt grade walcr — Spccificanon {ihiril revision).' 

{Pai^e 10, clause IM.l 2, line 2) — Substitute MS 265 : 1993*^>r MS : 265 - 1976*'. 
(Page \0, footnote marked *) — Substitute the following for the existing: 
'*MycirtH:hloric acid — Specification {fourttt revision).' 
(Page 10, clause EM.l J) — Substitute MS 266 : 1993t>r MS : 266 - 19771'- 

(Page \0, footnote marked f) — Substitute the following for the existing: 

' ! Sulphuric acid — Specification (thirtt revision).' 
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Ameiid No. I to IS 11477 : 1985 

i/\/i;<- U), chmse IV4.1 J*) — Subslitiilc MS 7<>9 : 1985§;A^/ IS : 7W - I97X§\ 
{Piii*c [O^tooftiotc marked §) — Substitute the rollowing Tor the existing: 
^ijSpeciricaiion ^ot amrmKiia. Irqiior (second revision),* 
(Page 13, chuLse I>-5.1.1 ) — Substitute iS 266 : 1993*7c;r MS : 266 - 1967*\ 

(Page \'S, footnote marked *) — Substitute the following for the existing: 

'•Sulphuric acid — Spccitication {ihivd revision).* 

(Page 13, dame IV5.15) — Substitute MS 265 : 1993tYor MS : 265 - 1976t\ 

(Page 1 "i, footnote marked %) — Substitute the following for the existing: 

• J I lydriKhloric acid — Spcci Hcation (fourth revision). * 

(Page 17,c/«jttel>-7.M) — Substitute MS 266: l993*yorMS:266- 1977*\ 

(Page n, footnote marked *) — Substitute the following for the existing: 

'♦Sulphuric acid — Specification [ihirtl revision).* 

(Page 18, daiLse D^.1.1) — Substitute *IS 264 . 2005*' for MS : 264 - I976*\ 

(Page \S, footnote marked *) — Substitute the following for the existing: 

'*NiUic acid — SpcciHcalion {i/iird revision).* 

(Page 1 8, clause l>8.1.4) — Substitute MS 265 : l993t7or MS : 265 - I976t\ 

(Page M, footnote marked %) — Substitute the following for the existing: 

'{Hydrochloric acid — Specification {fourth revision).* 

(Page 20, clause D-9.13, line 2) — Substitute MS 915 : 2006t>r MS : 915 - I975t'. 

(Page 20, footnote marked t) — Substitute the following for the existing: 



Amend No. 1 to IS 11 477 : 1985 

■ '•< )nc mark xolutiKinc Hasks — Spocil'icalion {srcomi revision)* 

{f\!,i!ic 20, i/ciiLsc l>-92.!) — Subslilute MS 265 : \992>t' Jor iS : 265 - \916V 

(P<i};e 20, footnote marked J) — Substitute the following for the existing: 

'tnydiochlonc acid — Specification {fourth revisiony 

(Page 23, clause E-2.5, line 2) — Substitute *IS 8883 (Part 1) : 2005t'/c>'* 
MS: 8883 (Part I) -19781'. 

(Page 23, footnote marked t) — Substitute the following for the existing: 

*t Methods of sampling chemical and chemical products : Part 1 General requirements and 
precautions {ftrst revision).* 
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Reprography Unit, BIS, New. Delhi, India 



llj INDIAN STANDARDS INSTITUTION 



Headguartars: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 
Telephones : 331 01 31, 331 13 76 Telegrams: Manaksanstha 

( Common to all offices ) 
Begional Offices: Tetephons 

*Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ), 6 32 92 95 
BOMBAY 400093 

tEastern : 1/14 C.I.T. Scheme VII M, V. I. P. Road, 36 24 99 

Maniktola, CALCUTTA 700054 

Northern : SCO 445 - 446. Sector 35-C, f 2 18 43 

CHANDIGARH 160036 13 16 41 

Southern : C. I. T. Campus, MADRAS 600113 r41 24 42 

25 19 
29 16 

Branch Offices: 

'Pushpak', Nurmohamed Shaikh Marg, Khanpur, 2 63 48 

AHMADABAD 380001 2 63 49 

'F' Block, Unity BIdg, Narasimharaja Square, 22 48 05 

BANGALORE 560002 

Gangotri Complex, Bhadbhada Road, T, T. Nagar, 6 67 1 6 

BHOPAL 462003 

Plot No. 82/83, Lewis Road, BHUBANESHWAR 751002 6 36 27 

63/5 Ward No. 29, R.G. Barua Road, 5th Byelane — 

6UWAHATI 781003 

6-8-56C L. N Gupta Marg, HYDERABAD 500001 22 10 83 

6 34 71 
6 98 32 

117/418 B Sarvodaya Nagar, KANPUR 208005 21 82 92 

Patiiputra Industrial Estate, PATN A 80001 3 6 23 05 
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R14 Yudhister Marg, C Scheme, JAIPUR 302005 



Hamex BIdg ( 2nd Floor ), Railway Station Road, 52 27 

TRIVANDRUM 695001 

inspection Office ( With Sale Point ): 

Institution of Engineers ( India ) Building, 1332 Shivaji Nagar, 5 24 35 
PUNE 411005 



•Sales Offic» in Bombay (• at Novalty Chambara. Grant Road. 69 65 26 

Bombay 400007 

tSates OfftCQ in Calcutta Is at S Cbowringhea Approach P. O Princap 27 68 00 
Street. Calcutta 700072 
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